The conversion in vitro of kynurenine into kynurenic acid and anthranilic acid in both normal kidneys and those obtained from mice infested with Schi8to8oma manBoni was investigated. Normal mouse kidneys seem to possess an excess of functional pyridoxal phosphate over those obtained from infested mice. Kynureninase and kynurenine transaminase in the latter kidneys are more easily inhibited by deoxypyridoxal phosphate and tartar emetic, indicating low stores of active pyridoxal phosphate. The possible implication of these findings in relation to the role of the kidneys in producing abnormal patterns of tryptophan metabolism and possibly contributing to the production of bladder tumours in bilharzial patients is discussed.
Previous work from this Laboratory has indicated that Schisto8oma manBoni infestation produces a deficiency of active pyridoxal in the infested mouse liver (Amer, Abdel-Daim & Abdel-Tawab, 1967a) . It was also shown that treatment with tartar emetic (Amer, Abdel-Daim & Abdel-Tawab, 1967b) or with other antimonials (Amer, Abdel-Daim & AbdelTawab, 1968 ) produces a similar deficiency in pyridoxal phosphate. The latter is probably due to the formation of an inactive chelate between pyridoxal phosphate and the antimony contained in these drugs instead of the active chelate of pyridoxal phosphate with the proper multivalent cation. These effects are important in the possible aetiology of bladder tumours in bilharzial patients, particularly those treated with antimony-containing drugs. Decrease in the active concentrations of pyridoxal phosphate and the consequent inhibition of the two pyridoxal phosphate-requiring enzymes kynurenine transaminase and kynureninase result in altered metabolism of tryptophan. The latter would be manifested by the increased urinary excretion of certain tryptophan metabolites (AbdelTawab, Kelada, Kelada, Abdel-Daim & Makhyoun, 1966; Abdul-Fadl & Khalafallah, 1961; Khalafallah & Abdul-Fadl, 1964) . Since some of these metabolites are carcinogenic (Boyland & Watson, 1956; Allen, Boyland, Dukes, Horning & Watson, 1957; Bryan, Brown & Price, 1964; Bryan, Morris & Brown, 1965) , the possibility of a causal relationship to the induction of bladder tumours exists (Boyland, 1963; Wallace & White, 1963; Alifano, Papa, Taucredi, Elicio & Quagliariello, 1964; Price & Brown, 1962 Laboratory by the method of Beiler & Martin (1947) . In some experiments high-quality pyridoxal phosphate from commercial sources was used (grade A; Calbiochem, Los Angeles, Calif., U.S.A. 
RESULTS
The production of kynurenic acid and anthranilic acid from kynurenine was studied in both normal kidney homogenates and those obtained from S. man8oni-infested mice. The results are shown in Table 1 . It is clear that, in the absence of any additions to the system, the kidneys obtained from infested mice metabolize kynurenine in a manner similar to that of normal mice (Expt. 1). When exogenous pyridoxal phosphate is added (Expt. 2), no appreciable effect on the metabolism of kynurenine by either kidney is produced. However, the addition of deoxypyridoxal phosphate produces significant inhibitions in the production of both kynurenic acid and anthranilic acid by the infested mouse kidney, whereas the only effect on the normal kidney is a slight inhibition of kynureninase with a decreased production of anthranilic acid (Expt. 3). Tartar emetic, in the concentration used, appears to inhibit the two enzyme systems in both kidneys. However, the inhibition is more pronounced in the infested mouse kidney. The anthranilic acid/ kynurenic acid ratio indicates that, in presence of tartar emetic, kynurenine transaminase is more inhibited relative to kynureninase in the infested mouse kidney, whereas a slightly opposite situation may exist in the presence of deoxypyridoxal phosphate in the normal kidney. The inhibition of the normal kidney by tartar emetic seems to be distributed evenly between both kynureninase and kynurenine transaminase with not much change in the anthranilic acid/kynurenic acid ratio. The amount of kynurenine utilized generally reflects the amount used in the formation of kynurenic acid and anthranilic acid. In most instances, more kynurenine is utilized than can be accounted for by the conversion into the two acids, which could be used in the formation of 3-hydroxykynurenine and other products not assayed in the present experiments. In the experiments with the kidneys obtained from S. man8oni-infested animals in the presence of tartar emetic, considerably more kynurenine was utilized than can be accounted for by the formation of kynurenic acid and anthranilic acid. The reason for this is not known.
DISCUSSION
It is evident from the present study that the S. man8oni-infested mouse kidney metabolizes kynurenine in a manner similar to that of the normal Table 1 . Kynurenine metabolism in normal and S. mansoni-infested mouse kidney Incubations were carried out for 3hr. at 37°in a total volume of 4nl. containing 10% kidney homogenate (2nl.). When present, the final concentrations were: CaCl2 (5mm), MgSO4 (1mM), pyridoxal phosphate (40ug.), deoxypyridoxal phosphate (40g.), x-oxoglutarate (30mx) and DL-kynurenine sulphate (5-0mM). The results are calculated as umoles/g. of kidney and are the means of four to eight experiments±S.E.M. The values given for kynurenine utilized represent the difference between the kynurenine recovered and that originally present in the medium/g. of kidney. N, Normal kidney; I, kidney from infested animals. kidney. However, the normal kidniey seems to possess excess of pyridoxal phosphate, which is not the case in the infested mouse kidney. (Amer et al. 1967b ). This might again be due to the higher sensitivity of kynurenine trarnsaminiase to pyridoxal phosphate lack. Different, sensitivities of pyridoxal phosphate-roquiring enzymes along the formylkynturenine pathway of tryptophan metabolism have been reported previously (Holtz & Palm, 1964) . Though the kidney seems to metabolize kynurenine at a higher rate than the liver on a weight to weight basis under normal conditionis, i.e. in the absence of supplemented pyridoxal phosphate, the actual contribution of kidney to the metabolism in vivo is expected to be small, owing to the relatively smaller size of that organi. The metabolism of kynureoiine by the kidney seems to be less readily affected by either S. man-soni infestation or tartar emetic than the metabolism by the liver. However, treatment with antimonycontaining schistosomicidal agents might lead to altered tryptophan metabolism in the kidney. In the latter case, the kidney would then begin to contribute to the already abnormal pattern originating in the liver. This might contribute to the possible development of bladder ttumours.
